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(54) INTEGRATED CIRCUIT DEVICE, ELECTRONIC CIRCUrr EQUIPMENT, AND CIRCUIT- 
MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve performance 
and at the same time save power of an integrated circuit 
where one portion of circuits operates constantly and 
one portion of circuit pauses appropriately. 
SOLUTION: A third transistor 123 where a gate 
insulation film 130 is thickest is driven with a high 
voltage, and is operated speedily while a gate leak 
current is small. A first transistor 121 where the gate 
insulation film 130 is the thinnest and a second 
transistor 122 where the gate insulation film 130 is not 
thinnest are driven by a low voltage, and the first 
transistor 121 is allowed to pause appropriately although 
the second transistor 1 22 is operated constantly. The 
second transistor 1 22 constantly operates at a low 
speed while the gate leak current is small, and the first 
transistor 121 pauses appropriately while the gate leak 
current is not small and operates speedily, thus 
optimizing the transistors 121-123 according to 
applications and performance. , 
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ftaaasaEtfttasiisA-Aaiai 

K£Sg- ASHBt £JIA Lt t^tiift?- k t LT8 
K£#a*- Ftit<V}&&&ti:1&m®&$Lmv& 

ItTlBi5= ASIHS&ttigA^E- KtSHTE- K£<DM*T 

atiiHm-fflsiEiffitta^mffroettgAtg-a!,^- KTt*tt 

c«>»«^e- K(c»j£LfcltrlHS-«asiHiffi^comffi« 
*&^friemn«aa@KA^su^ l. 

- KI6igM<0MJl«fc y ByfB*=AJIl5ll&A<JySLTl*-5 

&k&=imm®5&k £jys ltutimi^e— Kt lt& 
or. 

y- Hft«K*<HlTS©KJ?a T»fifc*;h.Tl*TBrj£©a 
£JHS LTl^Sg-ASIalBi:. 

y— n§«§a*<j3fr£<&MJ¥ b -cmfiLtitx ivca&oa 
EBicfe yaa%- k Ktro^t-iasti 

£SJ= h ; 7>i?X*£jyiiLTl^m=A3Ils]S§i:. £ 

aaltsij. itriEmJia, btAEAEA, Bt^ 

a <b 
A = B 

fcSHA^AALTi^aaiiiAAa. 
[A*a3] &srom^SE;&<ttA*4i*m-A3S] 

AtA^ASIIal&tSAALTUTlllfl^-K.!: LTS 
A^- Kt»«^- R£j&««ftg£fcAaiHl»ABT& 
ot. 

EEA(c«fcytt«^— K©*-BAS*l*A- h7>-^9 
*AaLTO*A-A«Bttfc» 
y-h««Btfa£aB*bT**A£feTlvcaSaA 
E Blz«fc y««^E- K£ AA^E- Kt<oa*-eB»**i 
h5>$?X***AL-Cl»4»=A«H»fc, 

E C tn S *lSI= I- ^ > i?X * £AA LT 1% SA = 

EA~Ci:4< 
a < b < c 
A = B<C 

tt«HA£a£LTi*«Aais]AaB. 

r l>TJ5r SfflSE A -GBIt h 9 * £JI 
ALTH-SA— ASIhI»±:, 

y- httAK*<Sr£<DKA bT»A**iTl*TBr£0>A 



EB-eBH$«L««=h7>^9«rJlftlLr^«ff= 

y- Hftaffi*<BTS<DEBc -eMS*iT^THfca>* 

ABBA*. SAALTAy. lirl2MJ5a~c fcABB 

EA~C£*t 

a<b<c 

A = B<C 

ftSHASASLTi^AAisiAAa. 
bab. 

[A*Jl6] At3B=ABflBI£*a«— KKHfAB 

aom-baa £«*D-r -s «»:frss-«t3aiiK^romE« 

ABBAS. 

[i§*^7] b&sba- h^>s?x*<»y-httAK*» 

ABA=h?>5?X*«>y— FAAB**. 7;^>tS 
AfcAAfl:6Ai:<Dd>!S:< ^t-oA<J£A**tfcltrffi^ 
BttSBoaAfclMEA- h7^vX90)y- hAAM 

<DA*i*-ai=E««>AAisiBAa. 

[A*Si8] ASBA= h7>^*roy- KAAKtf 
¥A{*»tt©Affil::jSfi**ifc»Bti;Kfr ?>£ y . 
AESS- h7>vX$Bf- hAAffitf, -f^Ai 
MA£ < t *-#tf£A*:|ifcAE¥**»*fl!> 
Sffl(=BaiHH- K7>i>X50)y- hfeftJI&PIBtlzjiK 

ai=eb«>abbbbb. 

**IT A*A 1 L 8 05M*Vfr-Ar=EA(» AA 

bbab. 

Nt*ai o] #a<D«a«E*<ttt&**i4Ss-*i3 

HB£A=AABB&**BLTlvcBA*— KiLT 

aa^e- Ktaa*- Kt^waett^a^iaaaaT 

fcoT, 

suEm-as^AaieiBi- ahae a as t . 

bbbi=**ba *y t» 

ba? t y coa*ttts*^->/^-7«ja-r-5aasx'f 

luSA^ASEBtefiFEAigx-f v abicub 

nrea-AaHBi±itG*a;w v^©*>*a-c*a 

iWB«-Aan»*<*aLT^*»- h7Vvx^rov 
- k Aaaro^ff j= y BtriHm-AaiHiK*<*a lt^s 

I-h7 COY- h AAffiiDKJVAWO ^tst 

atr-sa^-iaAais. 
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i£iiigB!&gii©sg-ig=fflaBs&i=mBEA (=b) 
t«BLTu«B?BBB8, 

[UMi 2] B*B3Sfeli4l=EB©BBBBS 
B£B£-r«BBB££&-efc-3-C. 
¥S*fcS«©ftH©£*l::«Bfl:M £Aft * 1*. 

=L©aAft(=«riB*-*=iE3i0*a>tt«o«E*iHb 

*EBH»«BB©ttBI=BBMbBjW*ft**i.TWEB 
=BSHB©ttBI=»E3L\*«BfT4*lfcWE¥»l*» 
ffi©8ffi©±«{=»Bfl;B£jifcft*-tK 
wOKttlbHicJ: UBBB- h7>i?X? £fiFE1g=f& 

= h7>i?x*©y— h««*»A-rs«fc3i=LfcBB6 
Mje-r -s Has jg^afex- & o x , 

¥»{*»*©BB«>£«l=BBft:B*J*ft*-&. 
caBB1bB0>BE«t>BEB=£BBBa>ttB(:: u vX 
h^X-7£JBAU 

;ouvx hvx^fr&BttiL-ci^swEW-B-sia 

B»©ttB©TOEttBfl:ttSISs3E U 
w«)BBfl:BAtft££*i.feirEB=ASBBettBl:: U 
S?X h^X*£JBAU 

c©us?x i^x**&BtHL-ci**WEB-»BHB 

©&S©mrE*3H*S«l= •f>i5^AtlItffl*iS:< 
£©&A&(=ltrEUi?X h-7X**(§S£L-Cl&E#SK* 
C OMMtKlz <fc y «TE»- h7>vX$t ttGff^ff 

[fS#Si1 4] B*B3*fel*4l=EB©BBBB£ 
¥Bf*ft«©£Bi©£*l=»Bfl:K*ritfiSia\ 

;i©«MHbK©BB©iirEm-*iaB»©ttfii=»»fl: 

c©BBfcvx**&BttL"Cl**BEB-BH«SB 

B©tfcB©lifE#»(*»«©Bffil=l»Bfl:R£fiEft* 

*. 

::o»KftKro*®<DltrE&H«igsi&<©tfc«i= us?x 



C© US^X H7Xf fcWEBBfcTX* fc* &Stb Lt 

^4«TEas^«iailK©^a©«rE»lHbK*l8E* u 

Z©»B{bK©IBESftl=1trEU5?X l*-?TX**B*U 

WEBBfcTX* * 6BHi LTl*<5«rEB^»=«kaB 

B4>ttBI=BBfl:B&J*S£-t*-. 

KrElftK1bKI=J: UBGB- h^>i>X$ tliliEfzg 

[»*Sl 5] B*B3«fel*4l=EB0BBBBB 

¥Bt*SttaBB © l=BB4bB £ Aft * tK 

w aBBfbB0BBOttEB=aaBBa>ffcBI=BBft: 

SRSib-T £8fc&<b^X* £JfcA U 

::©»»ft:^X* *&BHi LtM 13Eff-K= A9B 

£©ttB©ttE¥*tt££© & B l=BB<bB £ Aft i 

w aBBItBOBBOBEBH ABBBOttBI= Ui>X 
hvX*£JBAU 

t^*nrE»-«aaia»©ttft©TOE»B4bM*B* u 

c©!&Mfl:lg©f&*&lcS&EL/-;>X h-7X9$B£U 
fiJESSKfc^X* fr^g* LTtx*|tFEm-m=«iaii] 

»©ftBi=tt»fctt*/aft$-e-» 

SirE86B4bKI=* y WEB— h ^ >S?X£ ttia^zS 
= h ^ >i?x* ©7 s — HBB*»«-r* «fc 3 1= LfcBSS 

[B*fl i 6 ] BBBBflrrx* £3l«)f rag A L« 
c©^«jfc:«fcy'j>&< ttWEB- i>7>s?x$©y 
-hBB*»fi£-r**3l=UfcB*9il 4£fclii 5lz 
E@©BK§S^^. 

[mcB i 7 ] «irE»mb^x$ ©5&BJB y •> y 

=i>MT-}Kfi£-rSJ:3l=Lfc»*«1 6 l=EtS©Bi&§S 

[»*ai8] B*fl3$f=(±4l=EB©mBBBg 
B *B£? * BBBBA&-C fcot, 
4MI*MME0>BB©±«l=BBfcB * Aft * *, 
= ©»BftB©BB©frEB-BaS»©ttfil=BB<b 
SKJh-r^m-TK'J v'J 3 >B*B£U 
Btti LTl**WEB— BH»«BBa>BBiBEB-# 

y ->u =i vn&a>ftBi=BBMbnt£<£tt. 

daBBItBaBBOBEBHABBBattBlc Ui?x 
h"7X$£J£gAU 

c©us?x h-5rx$*&BtaL-ci*.&ffrE»=«! ! aBK 
©fiStKrEm-?K y -> y a OBBfr *>ftrE&& 
fcBftBBU 

caBBftBaftSBKBEU^X K7X>t**L, 
TOEB=BS«BBBfl)ftB4:frEB-»Ky *>'J => >K 
t rog® Ici&MlbM £ Aft $ -t±. 
wOBB<bBfcTOEB-»K 'J > 'J ^ >Jgt©ft®(c||- 
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CO&glcL/i?X h"7;O£fl0j£U 

coeacomraBm=# 'J > 'J 3 U 

CtOKs£l::«fc UStU LfcltFlBm-ffiSlHlKOfeSOBtrlS 
1*. 

itrsBS-aisiHifficofigroflirism— ^ 'J -> =1 y« 

> *?x $ co y — h mm & matt * * 5 i= l fciag&iiiji* 
a. 

[w*«i si »*a3*fci*4i=E«©*Kia»* 
a *»sf -s skis fe i -c, 

¥Si**ffi<OS®CO±iaicffc^b|g£fiE;lS-t!\ 
* RUihl- 5 m— # 'J v 'J 3 >K Jfc U 

lb&£&£U 

CCDt&g<b|g<©l&S&l-firfBUi?X 

lirSBm-mHffiaiHifficoesfciiiiHm-^'j ->y =i 

i:COg®l::t*SHbE£j£g£-fe!\ 
ccoife^bKtfiiam-TK'J -> 'J 3 >K £ cogHCiJg- 
tK'J v'J 3>K£J&fi£U 

CLCO^-^'J ->'J 3 V)gCOS®COl?FSHm-S=«iSlHlK 
CDtigCO 1iJlE35-# 'J •> 'J 3 U 

c<oi^*i=«fc y Rtu LfcltriE^^jiasiHiKcofeacoitrSB 
itFffim-flisiHiKcDsacouiiam-^ y -> y =1 

LTltllEm— h ^ >i?X$ CD-7 1 - hm&£» 
Sfc-f ■& £: i: *. OTB«-« H ffiSEigcOtmcOfirSESI 

>s?xs coy- hme$^-r -s* 5 1- Lfcius&sjjt:* 
a. 

«*»*■*- s m&s jt^SI -c* & o r . 



¥3S{*»fico£fflco£i£lct&8ft;&£j&i: * t*\ 

c cotftK^bmcoasroitriBm-ffliaieiscofisi-^M^b 
^R6±-r ass-* y v y n >m&&i$. u 

y ->y a ->mt omm^i&mtmti&L&zv* 

c cogft^bKcDS®<oitr85m=«aaiHiK©esi- ui?x 

CDteg£firl53S— #'J >>'J 3>Mi:C0S®A^I5IBiaS 

cco^^b^cof^S^i-Btriauv?x i-7X^$|g$L. 
siriBSs-m=«iaiaii&otig t itiBEm-^ y -> y 3 >k 

t coaiB I^SSlUblS $ «S * t±. 

ccoift^bK^MtHm-^y -> y 3 >mtcos®i-m- 
#y->ij3i/K*fl**u 

ccom-fHy *>y 3 vK^MSsm-ffiaieiKcDfeSA^ 
-& t «t *i=itriH^m=fflisiHiKcoeaT-/^ - 
->->*LTi?ria^-m= t>7 >i;x$ coy- t-sssi 

itri2m-^=«iaisi8&coeai- u-^ k sj&js 

cotiScOBirt33S-#y *>'J =» >B£/<$— — V^LTflJ 

ism— h7>i?x^coy— ha@$jBfiE-r5«fc5i^ufc 
[s$S2i] it^]S3*fci*4i=ffimcomsiEiffiS 

#^»lt«coaBco^J|t{-S&K<bm*fi!tS**. 

z. cofftK^bKcOS® co|51E^r:«iaielScoemicgaS<b 

siSjh-rsm-TKy *>y3>M$»«L. 

Sffi L-c^^Birffi^-s=«iaieiKcoeatiiriHm-?K 

y y 3 >m t oi&&i~mkitm £ * 

-<08ftK<bMcoafficofrlsm=«iaiHlKcOfiSI=UvX 

^Btrism-saaiiKcofistitrsES-^y ->y 3 >mt 

^CO»K<bKcOf^*^lc15EUi?X 

itiEm-mHffisiiscoeatfirEm-TKy ->y 3 >m 
crog&i&fcBitsirSBfg-TKy -> y 3 coshi^- 

ccom-^'J ->'J 3 >&£firKSS:i«i3l|E!S&cDtiaj!r>& 
* 1 1 t,l-|tFES-m= ffiSlelKtOtta-eA^ - 

itrEm-s=«iaiascoesi= uv* h^x^ ^ 
coaacoi!rEm-7K y y 3 >mi'*$— -^9 lx m 
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[0 O 0 1 ] 
[0 0 0 2] 

T@ftaa(=*Jffl£;h.Tl^. 
[ o o o 3 ] BBBBBtt if O «fc 5 l=a.—- ywasi-r * 
ST-@B«*«>*-&» (&^MI=/^-v : r'J*m^i-r-5c: 
£(=&•&*<. 'hSUtSfct^SSftSfctoKA*:/^ 'J 
'MliiiUbSJxTl**. **n*ivc* fi^Hroffiffl*^ 
sSSft-Sfctt. -t©SSilKSM(=l±;^gm*roll3S4< 

ffiai=s**^ru^. *&i=, fi>$^a©a»a 
tsaa>J§#. ^ffi^£'J7;u^-i'Ai=T ; ^^;HBia-r 

-So 

[0004] ss^aistaroii^ Jt<n=#a-f •&*=»{= 

Coo 0 5] Jbl:. JUaiHlS&garol&fESit^b-rs 

a-£i**u£Ai*. .l*u m$ei=sa«m*-t#*-&5 
h^yxsroiiiftggaMs-F-rs©-^ samE£« 

A* *> K&aifE t SIS U X I* & o 

[O O 0 6] 

rom^IalBSSXI*. J:a<0*5(=h i 7>^X^©y- 
h S&Sim^jiSMfb-f * £ £ * l=«b tE SAX? 
T% BBIIIKaB©JSRB**SJ»Lfcj&<&Sa»ff* 

sssLxasy. *e.i=. wmi:itHi(hio«iB 

IS<&*MffS-&SC£l=*y*Sa<b*SSL-C^.5. 
[0 0 0 7] L**U h^i/i?**©? 8 - hS&StMroa 
J?£3£'>*t»--5±:* Lfcl*«fc 5 C=B»B 

Hi 7l=*-r«fc5(=. h7>vX$ro'7 ; - KJfe^M 
Jg6<20(AK >f— (-g*<0. 1<//mh y— h^AtlOC/zm) 
E»SJE!6<l.2(v)T?ty— t»BBJ:¥*#* 

mtamor- k y — ?m3Si*io(pA) 

[0008] C MO S (Complementary Metal Oxi 

de Semiconductor) iKttt n Mt pStCMOS 



a-r set i=te*. ss©*a@»*aT?i*, asst 
>)— ?Bssr*a«T?£*i*. 5oo75a<»cMo 

S h?>?;i»£tfc«4*. *©aitfl>Y— MJ— r ?t 
3&l*g*t?25 ( A) 1= t * S. 
[0 0 0 9] tot. IJJ®<0J:5l=S&ff^a>^SS*$ 

£tt<Si:i:*,l=mai!S&gB<0 h7>vX$<nf- Klfe 
BBSBBIbLT*. h 7 >vX$©V- HJ — fass 

«t*a-r«cfciz&v. eswi=#a»-et;^as** 

*tfl=MB-r«c&4tBBJ:tt«. h7>^$roy- 
MJ-*B3S£B«B-f*fctf>l=H:. Jfe«Is]8&gB0> 

bt&mmomm&mxzititii&iw* 

[O 0 1 0] **MI*J:X0»J:3&ra(=a*-Ctt£*i 

fct<DT-fcy. ita^<D5Baa**ffl3«L!&*<&»ftK 
i=i«t/j^a35T?^jsi=i!iff-c*#5aiaisiKsa. w©$§ 
BBBBSABLfeBTHBas. fomasiKaB^ 
aa-rsBBaaaa. <D'>fc<£t-rp£iitft-r*c 

Co o 1 i ] 

c^s^sa-rsfctoro^s] #368icDm-ro&aBS& 

SMI*. fta©BBBEE*«tt*S*#t*B-«i3SlllB4:B 
KiBB*- Kt4«fflaafiE«:««l5IBBB-e*or» 

•nEB^aaaBttBa*— k&bb*— k£©b*-c 
aaaff*««*s**u BBB-«aBBr*aaBff«>« 

*U CODBff*— K(=BKLfcttB«— BBHHP^OB 

EE«B*ttEB=aaHB*««Bu bcb-bbbb 

*««BLri»**-h5>S?X*©y— hBBJIfl>«» 
<fc y BCff =BB BBtfBB UT l««B= h 9 ♦ 

CO 0 1 2] ffioT. MHOMBBttl-ett. y- 

>i?x^i:*<ia— ©aasmEE-cMSi**!^. a— 
s?x*tt, y- H£aa*<S»-cfc^<D-cafttt«B-c 
y- k u — * Baftta*ttaB-<*aa%— R-e 
tea**.*. m-h5>i?x^ii, v-btmmi><m. 

mt£<DH* V—h'J— ^B3Sl*«^-C5:l^<Kai=Mft 

itt^*i®B&<b-r-S)fcto. *aiM-ca&r-6*a©aiei= 
coo i 3] *mw<n&-ommiBi&%imt, &m<nm 
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a X'&f&ZlxX^Xm&O'mB. A \Z £ y M% 

xi^xmmoms. biz* ijwe— Kfc»«*— Pt a> 

«19Btt£. **«LTj3y. SiriEKHa, btliFlBm 
EA, Bi4< 
a < b 
A = B 

[oo 1 4] ffiot, *S6eS0>l»gls]Kg§T?li» ?— 
>i?X^t*^-<DmffA(=B)T-iEli*+i*. m-h 

7>s?*$<rau y— h^EA<a-3T?*i^r'iii^i*« 
;n?fc-5*<. y— h u — > ^3£*<tt'>s#ss-e*#ffi^— 

[0 0 1 5] *&l3B0!)aS = 0!>JKSia&£*l*. ^1(01 
• L-ClvcMFE— Pi L-C^ffi^E-P.t^a^-Pt 

sam® a x-msLZtixi^x msrotSE a izj: y s«=e 

- P©*ffiKl * *i -5 SS- h 5 > i? X 4» * JLfll L X L> S « 
-»BE*4:. y-hSffiJiMA<BTSCDKJ?bT:'^fi£*tL 

L.-C^SS5=«ttSH]8§<t. SJiautey. fillE&JSa 
~c tl5aBmffA~CtA< 
a<b<o 
A = B<C 

UZM%Z&B.LX^Z>o 

[ooi6] fie-ax. *^<7>maiHjffigsr-tt, m= 

X * £ tg- h J > * £ A (= B ) -CffiKl 

*M£E-efc£*<y- h»J£KA^fi»'B:©T-» y— HJ — 

m-h^^^x^ii, y- hjfe«jg*<s^-c*<ffi»ia 
eamse fc<»-c% y— h u — * ms£A»«'>'Stt®T*m- 
h7>vx$ <fc y fisi^a^E- p-e s. 
[ooi 7] **Bjro^Efl)aiaieiK^si*. y-Ktt 

j£&*<f5r£<D&lf: a T?^Sti-C^TBT^romE AT?S 
±. y— Hf£«IB^Bf^a)K)5bT?©fiE$*VC^XSIrS 



*vrLNTBT^romsc-e|gSi**i--5m= >vx-s» ^ 

J? a ~ c 1 TOIEWJE A ~ C t *< 

a<b<c 

A = B < C 

[0018] ^B^©*a@is^M-c*i*. sg= 

X9i^-h7 >i>X* £ (ififf roma A (= B) x-mmi 

y- najtu^gj?'*©-?. y- h y —9 «9t«t«^«c 

*<fiar*&-5A<y- h6»k*«s»*©t?. y- k y- 

* i*. y- hiffestKA's^t?* < igamff 
■c. y- h y —9 m3S*<«a'j>s#s&-em- 
*y«ai=»ff-r*. 

[001 9] JiacD«fc5'5:mSElK^SI-33t^-C. Itlia 

4xr tN«»m-«iSlelKA<m-«iSlEliS0Sli £SWf 
■5. 

[0020] ±aro«fc5<cmsn^ssi=fc^r. «ria 
fZ-mmmmtft®*- PKST^t^fl-SBAas&si 
r-s t i5iBm-ffiaEiK^ottff«t&$ia*&-r s ci 1 1 

- prom-ffliSisiSA^iss^is. 

[0021] iacDiaJSmaiiKSSizasor. ItFlS 

gESSHfc^^b^t.'fey. tirlH^h7>i?x^© 
y- H&ii^A<. T;u=f > i: »m i: »m<b^!fe i: 

- h^>i?X£©y- hJ6^Mi:^^l=JS***i.fc^ 
[0 0 2 2] COlg^. 7)\,3^k%m£%mit-£;®t 

**tfcgftK<bK<fcyi?mi:'S:*fl)-Cv $zh7>vX$ 

<©y- h^bK*<m- h j 5>^xf roy— hKibKJ: y 

[0 0 2 3] Jt^05<t ; 5'S:^aiH!SSSI=fcor. I5§3 

^S*4ifc^^bBI)!)>t.'S:y> «rE«- (-7>yX^a) 
y-hlfe«iKA^ -Oi?'? At gift <bt,-75 

X^roy- hf6jiBli:l^^irjSg$tifcS»K'(b^f.* 
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[0 0 2 4] ZLOm-t. -<> A tgfPt £ 

itmxvmmttn&o-?* <r>?—\-m 
[0025] ±&0&oi3:mm®%imm.izts^x. tan 

-flkaEB £ m-fflaUffii: * ft*. 

[O O 2 6 ] #$£U8cOg-0>S?-|5]S&gS§l*, &JI©« 

^mm^um^^mx'&^x. sirEg-g-ffia 
ft. gEg-gsEis&tfJigL-ci^g- h^vs?** 

[0 0 2 7] ffi^T> ^jsna>*?iaBMia-eH:. WS. 

vTtfi-^zh&t^vT-vfr* g«i=*i*ga *< 
euesfts *roaassffiim-fflaisiKi-i*s^«*s* 
ft*A<g-ffia®Bt-tei£®^-K©*6M&*ft£. m 

-E-K-Ct,gI!l£ft-&o $-h7>vX^li, y-hfe 

ai-iift-r &®mx'&.m : E— k©* beh * ft*. 
[oo2 8] sMKHog^om^BBHtgi** 

ffilSt-fcot. *#e0S©g=©g«lsll&g11i:. gg 

«HHMi«a>g— g=»«HHH::«ff a (= b) £gg-r 
^fitEti^:. iMBgHgaiagfcgffc *«•&•■*-* 

IgBEBjSi:. 1ilEg^-«tt3lal»©l&tt©g5£*«5£-C 

[oo2 9] ait, fc&miwg^-iigas-ci*. us 

ES&gg©g-g=«iais]S£{~SgBE*gj&<gEE A (= 
B)£ggU g=A9EIB-l=ggEggUMtEC«g 
•W*. fc*£U »— »lia*©ilft«>»5*«56'C* 

mmTzoT-. c ©grigs® gii^—saa^s:©-? 
*. 

[0030] ^B^<c^-05ElKigja^ai*. #f£HJ3© 
g-*f=l*g=©gg[li&£g£g5t?-*lHl8§§S[i&;frji 



T*i5o-C. #3H*S«©gffl©£««=l»K<bR£j£fi* 

tK c©t&®'ibR©a®©mEg— g=«kaisis&©&m 
a LTi*sttrEg:igaiH]»©t4a©iirE»Kfl:Ri::7 

/U=J > £ 3&g £ ggltgg t ©*tt < 1 t> —3 

j£5 * tir WES— «aaii»«)ttHi=itrffiaA<i«stff * 
4ifc1frET»f*»««>aa<D*«li»tt<bH*«fi* 

[0031] fltox. **^roiHKS5S*a-c*i*. g- 
-gaiag©teg©*-7A'3''>-*>#g-¥>3lgKfl;R£a 

ALTi3<0-e. C©g=«ia!ElS&©&g©S&M<bR(* 
g-gSHgattg£yR£fttgRdft<&. ^HfikSle! 
»©titgl4»gfl:Rj&<i:Rfr &£*©■<?. gngSRB- 

[0 0 3 2] *S6W©*-«>0B»Ji^l*, *£H© 

g- * fc i*^=a>mmisiissg * « jg-r * SKIS 

■CfcoT. aMH*»«©g®©£«l::»Kfl:H£*:ES 
*. ::©gHMbR©gg©ftlEg=gSlsli&©iaBI=U 

Ti**gEg-g=ga@B-©t4a©ltrEg»*bR£l8 

£U C<D»«MbR*«g**ftfctWBg=«aei»©tt 
gl-Ui?X h ^X^gfifcU C©US?X h^X^A»t> 
SU3 LTl**1(rEg-gais]»©iiB©gE#gf**« 
CH->v^A£gg,k©<S>fc:< tWSaAU CO) 
aAittEUvX h^X^^^*LrStrE#«tt:St5 
agRa±ttl=R*fl:R£jftA-3-t*« CORgMbMK* 
ygEg- h7>5>X*tl&EgIlg= h7>-^X$C0 

y- h gg $ j&js-t s «fc ? r= ufc= 

[0 0 3 3] (tots 5MMH«>Hfl*a»a"Ctt. g- 
g=»gH»«>tt«l=Hg«=»IMbK*»*-<-**«. g 

©t?. crog-«iaEi»<ofia©gftg^bgi*g-«aaiEi 
B©tag«fcyfiEfi*<ggs*i.«. g=«&aiHiK©fegi± 
8&gftg*<-g*''&'S-s©-e. g^gaiag©^g«fe y 
ggj=»«**i*. 

[0034] *gea©g=©Eig»g»ai*, *^K© 
m- * fci*m= ©mgniffisg saut-r -a niKgit*^ 

■efeoT, #S«:Sfi©S®©±lSI=S&M<bR$^S* 
■a-s c©»»fcR©gffi©ttrEg— fflSElK©ttai=» 
gft*l»jh-i-5»g<bTX^*gfi£l^ c©iftg<b^x 
^^&Sttl LTl*S«&Eg— g=ffla@K©ttg©HrE 
^g*3l«©gffil=»gfcK*«**-fr. wOTlftM^bR 
©Si5©|iIEgH«kai51»©a@l3Ui?X K7X?£J& 
JlEU d©Ui?X ^-•7X^i:|^^EIRS^b^X^7i:A^C,§ 

a L'Ct^'SiijiB^njaiaiHiKrottMroiiiEi^^'fbM^^ 

3E U C©»g4bg©gScgl=TOEU5?X h7^*Bl 
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<fcywEB-h : 7>v**£WEm-m= 
<r> ?- h mm & j&j$.-t & .t o i~ l fc. 

[0035] tto-C. *»^roia]SS3t^T-l*. m- 

=«iSIsISa)eSI4l&^bEA<-)lA^t.'5:«.ro-C*. *=. 
[003 6] *56BJOmE3<0[lSgJt*5£l*, *S£fB<D 

■ei5o-Cs ¥S#Stea>«®a>£#i-t&&'(b&£j£:g£ 
croSft^bmos®ro«rfEm-«kSi5]K<oesi-S& 
&<b£fSit-rsi&K<b^*<7£^l£U C(DSft^b^?x 

¥S#S«a>S®l-&&<bM£i£fi;*i*. CKDtft&lbffi 

jsu croui?x hvx?£WEt&K<bv;*$£;^t>g 
aj LTO£WEm-saaia]!&a>t£s<owE8&&'fbig£ 

*u i5iaia^b-vx>>^&staL-ct^i5sm-mH 

ffiSlHlK«)fitSt8ft^bBI«dtS*-Br. WESft&fbEl:: 

.tyWEfls-i^^v^iWEJg^s&H 

[00 3 7] ttot, *siEa>l!i&§m75srett. m- 

e>. c*v^si^b-7x^T?jt®L.-cs-m=«iaisisa) 
astsft^big*fiEg*-i*s<o-e. m-m-BianKo 

•liS(OSaK1blBIA<«-^34aomJll=<fcy^**T.*<. ^ 

[0038] ±:Mfl> t fc ; 5*ia»iSJ£^as(=i3^-c, we 
&&<bvx*£smJi-e«£fi£u c©3S«jai=«fc y>fc 

< £ 1 WESS— h7 <D>f— =. 
•5. 

[0039] Jiaro^aftElSSjg^i-fc^T. WE 
t&gfl:-? o>m mm u u a >&T*«*j£-t set 
*,RT&-efe-5. 7K'j'>y=i>Ki*^l4Wi-T 

S«)f!R^b*m»l=l»Jt-r«)-i:*^#, 

[0040] ^wcomEroiHlKSSJt^ai*. *#EiPi<B 
tz l*m = <B maislKSS £ Si£-f -S Btefflit^Sfc 
■efco-C, #Sfc&ffiOg®CD£i£l::&g<b|g£J?E:g£ 

-a-. ccDg&Kfb&<o£o5<DWES5-«iaii8&rof£mi=tfc 
®<b^[»ih-r^m-?Ky->ya>iS(&?B«L. saiLx 



u-5WE&=m=*&aiis&0>&g£WEm-tfy ^'J 3 

>|gi:am®l::£&&<bJg£j£ft£-t*\ ca>t&K<bKa>S 

u zL<r>\,*>x. h a LTi^WES5-«ia 

ES&rottS t WE35- * y -> y 3 >® «k <b a® e> WE 
t£&<bK£f£*U cot&IUbMcDl&S&KWEUS?:* 
h^X$£&£U WEm=35 = fflaiE)8&<7>tegi:WE 

©Ift^bSi: wErn-* y -> 'J a >Kt ©£ffll=m=# 

uvu^vismu ^<om-^y->'j=i>^fl>affi 

iig&<DtesroWES5=#ys' , J=>>ig£f&*u 
^(=«fc y saj LfcitriBm-fflsisiffiroesfl) itriBift^b 
K£i&*LTWEm-tf y >>y a^isnas*. we 

m— £=SiaiH)!&<Dt£M#>€>WEU-:;x h7^^i 

Lrmisa-^y ->y =j>m^shj*-&. WES-ffia 
Hffi05fiSroi?rsm-7Ky *>'J =i >I^^-->^b 
riiriam- t-7>v^5Koy- hm®£«*j£-f s 1 1 * 
iz. friB^-m=«iaiiiKa>es«)i5SHm-7t<y -> y =i 
>n -- > * l- -ctirfsm-fg = h 5 > s?* ^ y 

- hSffi* J^fiE-r-ixfe 5 1- Lfco 
[0041] ttot, *f£W<DElKSjt73^T-l*, S- 

fliaieiisrofis^f&^bBi *®iE ttmmz ^« A^ 
Ei»(D^si^sfe^bM*fiESs-t*«<o^. m-m-fflia 

lHlK<0'|4SroSftK<bMA <, &^iiS©MJll^«k y»dc*4x 

m=iaaniKro^si*saK'(bKA t — ^A^t.'&sco 
Lfcm-* y -> y a t,m& m- > v 

[0 O 4 2] **B^ro^AO>!HlKSit*a(*. 
•CfcoT. ##<*&teCDSE<0£ia&Kf&&<b|g£j?£:l* 

■a-. c(DgaK<bMrosa<DitfiEm-«iaiHisa)fisi-Sft 
^'ib^RfijL-r-sm-TKyi'y 3>ii$iSL. sfflit 
u*HFiam-m=«iaisi^(©<aMi:ifr8as-7Ky ->y a 
vK.tosBi^sftM'ibM^fiEg*^ ztommitmom 

l. c(Di/i?x h^x^A^sdaLTt^isiem-ffia 
mg&ffltes ^ frSHS-^ y -> y a >jg ^ (0*®^ e. we 

SkmtmZfcZL. C<D^^bM<D^*^l=WEL/i?X 

k^x^^^l, WEm-mnffiaieiKrofeatWE 

©Ift^bK tWEm-TKy -> y a >Kt <oaffir=m-^ 
y->ya>M*»fiEL» crom-^'Jv'J =<>fgroa® 

CDWES-m=«iaElK«>eSI=Ui?^. h^^^^JBfiE 
L. COl/vX h-7X^A>t>StiSL-C^SWESz:fflka 
l3ffi0>&§0>WE^=7Ky->y avESlSSU -rog 
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ilKOfig(Dl9I5S-^ 'J 'J 3>M/^-->^L 

i=. tiiiBig-m=«ia[sijSro6cfi<DBtrtam-^ , J-> , J=' 
>e * / -- > y l r itiHm-mn h v > i?^. * © y 

— h mm £ h <fc -5 1- U fc. 

[0 0 4 3] *f|0^fl)!HlKSjt*^1?l*. ^~ 

ffi3@&(Dt^l::8&K<bM£iIIEfclgJ5l::j£ft * "&T 

-S. S=ffiais]i§©iaSteifti£<b|gA<-Jifr&fc&<D 

x$ ©y— hm@*^fiE*+LS. 
Co 0 4 4] ^BSom-fcoiHiffiiSit^i*. *5m<r> 

c©g&&<bMrog®©B5iEm-«l3lHlS§0>t£mi-& 
^b*R6Jh-T.5m-^ , Jv , J=>>KS^L. IfflLT 

>Ktro£SK&i&<bM£j£g£-e\ -©SJIHbigrog 

(oift^brntistem-^'j ->u ^ >mt<Dmmizfs-^ 

&sa Lrt^itiiEm-jaisiiSfljasroitriEm-jK'J 

y- h ma £ »i$-r a * 5 i~ l fc. 
[00 4 53 «e^>i\ *f6ifl<DHKSJJt^x-it» §5- 

fllSlHlKoaMlcSfeM^bK £5SIEfc|gJSl:: fifcg * -ti"C * 

t?» m-«iaiaKK»ea«fcyisKi=»«*4t*. u** 



x -v ^ > y i: Itmm l-flfr * 4x 4. 
[0046] ^SEBjromAroisiKSjt^tts *§gB.sa> 

•^fe-a-c. ¥a{taaaama£mr::miftft:i>£j£5£ 

^b^RSJh-rsm-^'Ji'U^i'K^JBJSL. StUL-T 

lassoma cities— # y -> 'J =1 >fst e> wih 
8&mbR£l8s*U c<oift^biiro[^5fc^icfliriEUi?x 
h^**£&£U |frlEm-S=ffiSIEK«)&ai:iaiH 
S-^'J->'j3>mi:<Da®l-SjiM<blg$fiEg*-ti-. - 
<DfSM1bRi:iaiEg-/K'J >> 'J a i/Mi: ro^ffitS^TK 

t>saa L■r^^*l^^SHS-«laIelKroeaa)f^II^m-* , J 
y- h as $ JKfiE-r s «fc 5 c= u fc. 

[0 0 4 7] itoT. ^S6Bj©lslKSS^-rftt. 
li]K<C<4ai=SftK^b|gSfiE^*-B--5<7)-t?. m-m-«ia 

■c. m-^aiHiKotia^y^Kic^**!.*. u*^ 
t-ihizm&L Lt=m-x y -> u 3 >Kfre>. m— h ^ 
A^wg^roy- h^buroaHi-fia-r^y- nma 

X f^>y t ttSU<i(=llfT*4x«>o 

[0048] j&fc\ *^we=5#a^si*. •tOffigl 

ffln-wi?, jSiE'sa^A^py^Aic.fcy^^ 
*it:3>ei-$. isiEJS^py^Aiz^ynvei— 

[0 0 4 9] 

■cgiTi^BS-r-So tits* m-\t&*mm<oj&momm® 
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[0 0 5 0] *Xttfl>»ttalllBlB]BS*i ° 01 ^ m 

fig^tvrfcy. zojji^missii*. aaiussBi oo 
^ttic. fimEEmaii o i . smsa3§i 02. 

[005 1] /^^-rUttSEM^WzflKea^a**^ 

■Bx*r ^^i**«*t*conBBC3*«i»ff'e**«tt^ 
Ki+e>*tTfcy. /^fufr6#ui o 1 , 102^ 

««eea(=b)*«*l. ^mem^i 0211 3.3 

[0 0 5 2] ^USSOBSKDmaiEl^mi 0 01*. = 
^ = S&Sl5l!&-efe&— <i^> 1 /O (Input/Output) Eltt 

§0 »-»aHBn 1 1 tn^wkmm&i 1 2i:n*«« 
E8S1 01 *<is«**t-cfey. i/oh*ii3!ci* 
smmmagii o 2 1 ttf»**4vci* 

-So 

[0053] *HSS0)^COmaiB]^m 100lt It! 
«fc 5 HMSgaO)-9 fc L T » J* 4 *IT I* * fc 

KfcWBE*3fttM. *«B»MM 001*. $s«^ 

*<. K0»3ETttt-»0»»LfrMlEtt 

[0054]f:t\ I/O0S1 1 3li, SlEli 

1 O 2^t>tt*&*tl^3.3(V)C0igmmCfCcfcy. KM 

^— Kt^a^— Kfc wbb**u #«g>» 
i*. «mEmasi oi*&tttes*i*i.2(v)a>««E 

[0 0 5 5] CCDcfc^lcm-SaSIelSl 1 2(DM»(-J: 

a>»ffftlctte«E«Si o i **&«lfc4*t*i.2(v) 
fl>«BEAt=B)t!BBS*u I/OBBH13WH 

[oo5 6] m-&m®&i 1 1 tS-^I@^1 1 2 
<t I/O0B1 1 3ii*e/U:a>»a>Hia*»{**a 

i 2oi^»a**iTfey. Biic^-Tcfc?!^ m-&m 
hbi 1 1 i4#aa>isitt**a>**<^t-* s * < *»«> 



»i i 2i*#aa>[e]&iS§T(B'>fc< it— 

- h^>S?X* 1 2 2ftt&fty. I /OEHBM 1 3I*£ 

[0 0 5 7] CtlbS-^bSHO h^>i>X* 1 2 1 
-12 31*. **KO»tt-Ctt-«a*»#»«M 2 0 
(C^S-/?J^gt$tLfcLDD (Lightly Doped Drain-source) 
$$31 (ft MO S F E T (Metal Oxide Semiconductor Field 

Effect Transistor)T»dt4*tTfiy. i&SI-cfc y h 
UV^gfll 2 5T?«SI::*M»**lTl**. 

[0058] #is. ^*<&i 2 6iaaaa)v-^/K 
U-OfMMBS^U i 2 7 li«Jfe*«# * 
fc. 1 3 0l*BRfc«*&tt«*-MHM* 1311* 

[0 0 5 9] ±&<DJ:5I::B— fr&>Hti> h^>i*X£ 
1 21-1 2 31*. R«fc*»cJBja*Jh-CL***«* * 
O^tO?— hSfeJStRl 30(DmiSa-cl*. a<b< 
cJS4B«*»SLTC*S. 

[0 0 6 0] cfeyPffllCl*. |-h7>V^1 2 10) 

>f— MUtBi 3O0KJ¥al*2O(A)T?a&y. B=h^ 

>V>X$ 1 2 2<D^-Hl»«1 3 0(DmSbl*24(A) 

-efcy. m= h^>^x$ i 2 3(D^f— kssh 3 o 

0>|gJ?c(*70(A)T?$>4a 

[00 6 1] fc*b\ %- h7>vX$ 1 2 1 <&y-h$& 
tftRl 3 0<DmHal*2KA)J$lTt?fc^(*S:<. 

«fc5l::20(A)£:LT^4o 
[OO 6 2] $Zh7>vX$1 2 2 0V-hm 

ttKl 3 OCOmif bl*22~28(A)(D®K-CRJlaJ:y2. 

0 ( a) iai±»rrtx« AtM*. jL&a>RJ¥fc & tf * 7U- 
-< <t y y- k u — * «3S*<3fc$n::'hs < y . 

^T*#4<0t?24(A) £ LtWo 
[OO 6 3] Stic* S=h7>v^1 2 3©y-h 

tutm 3ocomj¥c4,. «iff(Dwa^tcDfci6ic(iai^ 

3.3(V)tfl)ItEtfM**l*©^ * 
JH-eflMtattSHfiW 4 fc »fC 1*40 ( A ) BLt"C & 4&S 

A<fey. cc-ci*3t»tt««itt*aflt-r*fc«>i=7o(A) 
[0064] ftfc. itr^Oct^^m-^s^si 1 1 (* 

SIsIBi 1 2 1*1. 2(V)©fiKB (= A) tftt^- K 
-etBBStt. I /OBB1 1 3l*3.3(V)0)SmEEC 
K"CtiBB**i.*0^ S-A^S=0)h7 
12 1-12 3 *KSj-r4mEEA-Cl*A = B 

<c«t*B«**SU"Ct % *- 

[0 0 6 5] ±ai<D«fc5^Ht«lC^l>T. *S«0>»« 
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ffi©-$5£ LTl£j£S*t-Cl^©TK I/01S113 

§§1 1 saW^Affia^^-Sfc^KfcNSLTgS 
-BBBBl 1 1 *<«-S«kS$H^-r5 e 
[0 0 6 6] *ggJ6©}fcgg©gS?gmgffii*. ffri£©J:5 

ttt?*y.'tt*iH»l=»BB*BBB»l=tt«B*- K 
tfBSSiiTBfM-t. L*U *4iJBLftO£: Zlzltft 

© @ S& © B lb * ft jL * -fr T IS ffi >S S * 5H S £ Wit f -S . 

[oo6 7] tci?. *nlS©«£SS©SI*imfS«tt. =? 

mm^-ftx- & -s 7— * mmmm (B^-e-f) sjus l 
•tjsy. c©t— Siiaieis&j!)*. gs-ffisiEiJ&i i i© 
BiM>B5«H£-c**i!rBT— **b=»«hbi i 

2IZ-X— Sta^rr-SOTf. d©m-flkS0Kl 1 2l-«fc 
y«-»«HBl 1 1 ^0»BEBB«tMff£4vCBft«> 

[0 0 6 83 ^rofcto, I /OlalKl 1 3 tB— ffiSlal 
8&1 1 2tli^mi5«©Kif^ ; E-KI=ll«'S:<S^ffi 
M$*t**<. B-BBBBi i i l*SK&BB«©*#«^ 

[0 0 6 9] *B£a>»Ba*BiBB£B 1 ooe. - 
Ba^attBCi 2oirm-«isiHiKi i 1 tm~&m 

@8&i i 2 «k I /OIB1 1 3 fc*<JMS*:tvCl*Sj&<. 
*©35-j!r>e>m=© h7>S?X* 12 1-1 2 3 

*tt*i=»j6L-c«ifl:**iri^*a>-c. KttBlb£* 

[0070] of y, I /OlBlKl 1 31*. 3. 

3(v)©m»*ET?Bfrr5>^yB^«©rt«B : F-£ 

g§M-*fctf>. 3. 3 ( V) (OlE^iiltEC ^^ftl 

-KffejiJgl 3 OI*|gJ?cA<70(A)i:gJi:fc©-e. 

[007 1] ^-jttiSlHlKl 1 1 It. ^-(7)35- h7>V 
X* 1 2 1 ©>f-hS|fe|£|g1 3 OOmBatf20(A)km 

ntto** i.2(v)©«affA-cS3SA>o*e*i;ttff 
C©«fc5lc>r-h$&«£Ml 3 o*<g 
stKBm-h^VS?** 1 2 1 l*#8*©y-MJ — >m 
3£A<8*&-e£fcl^*<. »-«&SI§l8l 1 1 

BssEtfBinSih.'Efi*©-*??— k u —<? mztffmt l 
[0072] fit, b=abbbi 1 21*. -?-©m= 

h?>i?X2i 2 2<oy-H6«Hi 3 0©Hmb36<K 

J?a«fcya(A)j?^24(A)JS:0-e > 1.2(V)C0iSmffB 
-C!ig»;*;h,.5±:#(D'7 t -h'J— >B3g*<1»'>-Cfc-5. C 



©*3l=y— MJ — 9WaUfiWi&t£9— ftSHBl 1 2 

-9Bft*tBB-e*&l*B-£aBBl 1 1^(DK« 
B£*l»-t-6©T?. #Ht6©«?8§©lli@[I]S&gMl 00 

[OO 7 3] fcfc, JbBOJ:^?— hBBBl 3 06< 
*<ttlE-BBI**i«B=h5>i?X« 1 2 21*, f 
— h»lI1 3 0A<g3«)m- h7>vX$ 1 2 1 ISif 

ttXBKBff-eettivK. 1 2i*satt 

f*A<B*S;fcfciM$«*r=»fM--&©-e. *«>S-h7 
>i?X$ 1 2 2©Mff2ft*«BSIHi:J5:-5Ci:tt36:t^ 
[00 7 4] ccf, *££a>»Ba>BBHB£B 1 o 
o*a&-*-«HBaa*&£&LTf=Bn-r«. *r, ¥ 

i«i«12 0^gU 03 (a)l=*tJ:3l:, *© 

m-A^mncD h^>i?x^ 121-1 2 3$«-gf-r-s 

IfcSK KUV^SBI 2 5«X»BLT*&. 1 
2 O (Daa<D^JSI~850(lC) <7)ga^b^T-|gll65 ( A) <0 

BiUbni 4 1 

[0 0 7 5] O^lC. COSfc&lbUl 4 1 ©SS©£J£ 
1=7* KUS?X h*^*L"C*''t>m-«lSlslS&1 1 2© 

fifo*7t mj v^:?* asT?BE£-rsc£i=j:y. 

RB(b)l=«-TJ:?l=. tftM^bKl 4 1 ©S®©^-® 

ains&i 1 1 1 1 /oiassi i 3i:©esi=ui;x 

X£ i 4 2 £Jfcj£-r£>„ 
[0 0 7 6] C©Ui?X 1 4 2(*^^ftkaiHlB 

1 1 2©te§©#-8ft&'fbKl 4 1 *BU1*1*-CI*S© 
■C. ca>BtULTl^«B=BBBBl 1 2©tig©8ft& 
<bRi 4iiz % T;u=rw^->$^S20(Kev)-e k-x 

fi5xl0l4(/cm2)£-C-;-±A-rS. . 

[0077] c©7;u=rw;!!->©;£A&i::ui;x 1-7 

X^ 1 4 2£&£LTfr£. PB(c)|Z;*-r<fc5l:^ I 
/OlelS&l 1 3fl)fiI©»U-^h777 1 4 3&IS 
CfflUvX 1-^X^1 4 3i^IfflLTU51 

-B-ffiSHBi 11,11 2 0)ttBa>BB1bBi 4 1 
Si?f>«t»*f*. ctittBBftBi 4 1 *<T 

;u=rw*>i=*y$''>— i?$sitrL>-5t=46. 

[0 0 7 8] "D^IC UixX K-7X? 1 4 3 SlgE^Lt 
1 2 O©a®©^Ja*1000(t;)T'10(se 
c)*T-S»«iaL. B4(a)titJ:5l:, #S«:S*El 

2 0 ©a®©±«(-— 3©»BftB 1 4 4 

So C©J:5(C)Sg*-frf=lftK{bll1 4 41*. m-«i3g 
0Kl 1 1 ©teST?l*20(A)<OMJf <t>S:-5. 
[0 0 7 9] L^L. m— fflBlalBl 1 2©-(4gt?tt. 

r ;u 3* > a<j± a $ tt-c i» -s © -e aBfcB a A ± * 
ti. BBibBi 4 4©MJ¥i*m-«aaiH]Ki 1 1 ©ea 

*y»(A)l*J5R©24(A)i:JS-S. *fc. I/O0B1 

1 3©&a-c-i*. BBitni 4 1 t><mmzi&i$,t<tix^ 

^©-e. SiKlbKi 4 4©Mj5l*70(A)t3&-5. 
[0 0 8 0] fiLTI*tt*©BBBJt^a6tH--Cfcy, 



(12) 
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BH(b)lc*r«fc3l^ R8ftii4 4(DSffi(D±«i: 

hB«i 3 1 ^x$ic*y*jiBLfc-r3*-:>£ 

A^cky«ilgOn^ffi»Sl 2 6t«»MI=»*t 
[00 8 1] ±®|::800(A)<DKfl:B£j£^£ 

u wflEo-r*>aA-e«««a)naaiBtJii 27^ 

j£U *»|::J:yJllHK*=a>** h*— ;Hf>E««* 

»rt-r*cifci=j:y. HB(c)i=*-rj:3(^ 

Mi ooa)f-A>bi=a) h7>^^ 121-12 

[oo8 2] ±ao>j:3«:E!»»a*fti=«fcy»a*fr 

fcliaBBSSi ooll $-^bS=^)h7>v^^ 

12 1-12 3 CD^r— htfctKB 1 3 O <DBJ? a - c 
a<b<c«B«iaLtt>S. 
[0 0 8 3] CC&fctf). **Jfc<D»tt0ll»lHlttS«1 
OOTMt I=h7>vX^1 2 3 0y-hftiH 3 
Ol4K»c*«70(A)fc*l»a) I /OBBl 1 3li. 3.3 
(V) (DigmEEC tc cfc y y— h U -0 «3KA<«*fttttt"e 

aai=:»^-r-sci:A<Tf#. »-h7>^i2io 

y-hffeHBl 3O<DBJ?a3b<20(A)£fiS<D£-«iS 

BB1 1 i«4. i.2(v)<DftlEA-esa3&o«MH 

[0 0 8 4] $-h7>vX9 1 2 2 0y-hffigH 
3 0 <7>BJ¥ b *<BJ? a J: y S ( A) J»l*24( A) O^-ftM 
BBl 1 214. 1.2(V)(Dft«EBlCj:y h'J— £ 

Bi 1 2i*B-»BBBi 1 1 SiTMI=»ft-e*«^ 
** % mxffiJlEBl 1 2ttf*«4M::ttfrr*©-CB*B: 
BBfctt&ttl*. S-AHH1S1 1 Uttf— MJ— 

Wc*yi*jh**tr«EE3b<«is**t<cL^a)-c. ^(oy- 
[0O8 5] *SMfc©»ffl©ffc«BBK1ti o 

oi*. -fl<D#an**«i 2 0(c^s*tin>^m-^ 

i i fctiHIH i 2t I /OB81 i 3 

tO h^>S*X£ 12 1-12 3#fflifc*IHISl:»iSL 

[0 0 8 6] **5BI*±E»fflC-IRS**t«tia) 
±E»B-ei**K9>»X* 12 1- 

[oo8 7] *fc* jLE»«-ei**=fflaiaBrfc* i 
/OBB1 i 3MMHE— Ki*»^— Kto>P*"Ctt 

B»ft*t4Cfct«l*Lfc^ *-«M»1 1 2IZ 

*y««^— kic i/ohbi i 3©*a«i&*ffjfc* 



[0 0 8 8] iE^ffiTfliSHtt^— Kfc»«* 

- pfc «c«iiaft««?EIBWii: L"C8!3£m!S8££« 

[0089] *fc. ±E»t8'ei*»»<ba(3cfeyHftic 
riES*i*4a-h7>i>x$n 2 2a>y- hmmmi 3 

OSf - K7>vX^ 1 2ia>y— FfSSBl 3o*y 
JlB<t*r£t::#>. »Zl«i31BBl 1 2<DVLm<»ftTJ\>3 

[0090] je»ic* «aMbai=*yHiB»i=**s** 

$-h7>vX^ 1 2 1 0{f- hffitll 30$$Zh 

1 2Z0)V— K*6«Bi 3 0*«»Bm 

fctf>. »— ftSBBi 1 1 (&tefflr^&K<bB0)j£:g£<£ 

T * i* 4 ttlSt *a Af 4 C £ t Plfig T? fc 4 o 
[00 91] :zt\ ca>*3 4HB«a»tt***W 

Ti::Rwr*« c4xj:yjaTa)liffio^f-^^ 

o>»«ia)BlB»a*ft**"*"xaBT?*-*. 
[0 0 9 2] £*T. ^HJSo^fficDBBSS^aT?*!. 
B5(a)lZ^-rJ:ol^ ¥S#S«1 2 0©«-^6« 
= <Z> h7>vX^ 12 1-1 2 3*»«t-T4iiS^KU 
2 5*»jftLT*6u ¥S<*Sffi1 2 0 081 
0)±«l=BSMfta-eiH»5.o(nni)<DfftK4bKi 4 1 

[0 0 9 3] ^^13. ZflMRKftBl 4 1 <DmW<D±& 
izy* hl/vX h*«#LT3b^6»-»-«k31BBl 1 
i f 1 1 2<DtkW<r>fr7* HJ v?^?* 3&"ef&£-f & 
C^izjiy. ^(bX^Tcfc?!^ MMbBl 41 CD 
S®<0 I /OgJBl 1 3©ttB<D^Ui/^ h"*Xf 1 5 

1 *»jsm-*. 

[00 9 4] CKDUvX h^rx^ 1 5 1 l4m-m~S&3I 
BBl 11,11 2 ©tt«a*IB«flsK 1 4 1 

i 1 2 (OttBOBKIbB1 1 4 1 hx-/^>yic 
*yR*LT*6u «-ffil!iJ»1 1 2* I/Olll 
1 3 tOM&glCUvX 1 5 2SMMti. 

[0 0 9 5] ZLtoisisX h7X^ 1 5 2l4m-ffiSlslB 

1 1 1 ottficD^RSftlBi 4 1 t»as***a>-e. - 
<D«BJLTi*4»-«31BBi 1 1 <&#S0&iHbK 1 

4 1 13. A-f 7h>( 1 n + )*3iSlOO-300(KeV) 

■CK-XI "1 X1012-3 x10l3{/cra2) w *"CaAt 

[00 9 e] zo-fvS'jwt^aAW^ i^b 

(c)ic^r«fe3l^ a-fflSBBi nil /oIeIBi 
1 3 kO&WiOfrl'Z'* 1 5 3 ^SSJ^^L. 



(13) 
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Bi i 2 0)&m<D%&Mitm^ 4 i ic. 7tcp>-r^-> 

(B + )£&glO~50(KeV)-e K— X* "1 x 10*2- 3x1 
0l3(/cm2) w *T*^A^^o 
[0 0 9 7] O^IC UvXhVX^I 5 3SISSLt 

^b¥9ft%fii 2oo>s®(7)±i^iz— oommtmi 

1 2C0&S-C25(A) f?&o ^<Dt£* S&3g[e]Bl 

i i ofeg-et*. >r >^A;6<^AS;hTi>£a>xfcjJ8 

1 2(D^S<fcya(A)li»mc7>20(A)i:^^o 
I /O0B1 1 3CDiagTM*. RBMbRl 4 1 *< 
^m^^$tlT^^O-C% »»fcKl 4 4<BRJ¥I*70 

[0 0 9 8] jaTtttt*a>BIB»3t*fti:B--Cfty. 

Ml 0 0{*. m— fr6»=0 h7>vA^ 12 1-12 
3 toy— h^gi 1 3 O <b®M a ~ c a < b < c & 

[0 0 9 9] h^>i/X* 1 2 1 (*^r— hM 

<bffii 3 o(z^>i;^A3bW^->^A^ttrt^^a>r% 

*OK«i:4:tirzB«l«EE*ajEfct«BS*t4.. 
gzh7>vx$ i 3 olefin 

[oi oo] JiBM-ettMHbttlcjiyHBtlz 
*ft*1**»-h^>9X5M 2 1 (7>y-h*£^Mi 3 
0SIZK7>VX^ 1 2 2 0>y-h$&«iKi 3o*y 
»KU:fifcfi*-t±Sfctf>. Ig-ffiSEBl 1 1<Dttfi<D* 

[0101] 2MBH0Xffi0>ff=0>J£tt0>lH]B 

(a)ic^-Tcfc5lc. #^{*S«1 2oa)S-^bS=0) 
h7>vX$ 12 1-12 3 *5M*-r4ttB(3 h 
»1 2 5*»aLX^6aBiO**f3»aftDli 4 1 * 
C(D«MfcKl 4 1 <DSB<&£«lc»«JI£ 
Lrm-TK'J i/'Ja>Bl 6 1 £ 0 

[0102] o*ic. B0(b)(c^"r^5r^ com- 
#y i/y 3>n e i <7>gBcogs-ffi3iiHiBi i i ©a 

^7 1 6 2**&liULTl**»— ft«II]Bl 12t'l/0 
BB1 1 3 t <D&W.O*>&-# U > 6 1 *f» 

[oi 0 3] c*LT*m-«&siHiKi i icoeaco^m- 

*'J->'Ja>Hi 6 1 tfl«ft7X*tL««**ii 
fcSLTfr&»-»3SEIHH 1 2t l/Ol»1 1 3t 



<DttB(0a®lc8ft^bRl 6 cot 
Z0>nife1bHl 6 3I*S-tKV v'J 3>I1 6 10 

zo>»— *y->y=i>«i 6 i o>t 

B<D»&ftKl 4 1 fc-ftttt*. 
[0 10 4] OflC, C(Z>»»ftHl 6 3<7>SS<D I / 
OHBl 1 3(7>ttBlCUv?X h7^^7 1 6 4£»fifcU 
^8 (a)|Z^-T<fc5l^. :(0l/vXh7X^16 4^b 
BfflLTl**B:z«i3ll]Bi 1 2 0>ttBi:*-7Ky-> , J 
6 i £0>XB*&Mt1bKi 6 3ji^f>9 

■atr*. 

[0 10 5] :©»Htii6 3fl)||liW:i/»h7 

x^i 6 4SBtiu ^H(b)fz^-r«fc3iw. m-^m 

EIBi 1 2t i/OHBl 1 3 fc(DttBi3«fetfJB— *u 

v y a >k i .6 1 a>$m o>±mzmmtm i 4 4 

£-£&o C4xT*m-ffiSIslBl 1 1 fc*=JUMUft1 i 
2<t 1 /OBB1 1 3 k<D&W<bmkitmi 4 40MJ5 
a — ctf "a<b<c w t&So 
[0 1 0 6] S&lc. 2^SIS6(D^g|a>IalffiSig*ST: 

s^bKi 4 4<Da®(D±«fzsBBt Lrs-7tcy *>y 

□ 66*MU Z<D»-7Ky v'J 3>H 6 6 

0>S@(7)m-«iSlEl»1 1 2t I /OHBl 1 3 tOii 
I(ZL/vXh7X^7 1 6 7$Mt5o 

[0 1 07] B9 (a)rc^ ^(DU^XhTX 
^ 1 6 7j^£gmLTU^gi—*&3I[e]Bl 1 1 OfiBCO 

L, cco»*r=ckyBfflLfc«-«ai|5iBi i 1^1 

[0 10 8] £*ve»— #"J *>'Ja>Ri 6 i *««fcHf 
&tDT% HH(b)lz$tJ:aiw, m-fliSIHBl 1 2 <h 

I /OHB1 1 3 j:(DttBa^& Ui^X K7X^7 1 6 7 $ 
Rilt»Z#'J *>y 6 6 t«uis-&. C*tt> 

S-S-tKO i/y a>Bl 6 1 , i6 6(D$®i:¥~h 
m@1 3 1 <DffMK<&Ui/X h7X^ 1 6 8*»fie-r*. 

[0 10 9] fit, :G)l/i/Xh7^1 6 8(Ccky 

b-ajiisb i i i <DtiLm<om-7$ y y a >k 1 e 1 

£/^-->>?-r££ dr^l^ SR-a9ElBl 1 2<t I 

/o0Bi i 3ta){iM<7)m-?Ky *>y □»! 66$ 
/<4i-->>f-rsctiw<*:y. ^biHh7>>x 

^12 1-1 2 3 0>f- hS<11 3 i tRKlzMt 

[oiio] *s?jt(D^»<DEiBii3e*ft-ett. isK^b 

7X^i:Lrl-7K'Jv'j3>I1 6 1 S^iS-r^Ct 

h7>vX$ 12 1-12 3(D^— h!6«IKl 3 0 01 
ia-cj *a<b<c" fr^Ct)b<t?^«>p 
[Oi 1 1] LA^t. C0J:5l:S-^b$=h7>y 
^121-12 3 0>f— hJfe«Kl 3 OOMJl^fflffll 

f*fctoicfijffl*4x*a-7Ky vya>Mi 6i»&« 



(H) }|il20 O 1 - 1 5 6 2 6 0 



- h^l/^X* 1 2 1 COy— Kiffil 3 1 £ff2J$-t&- 
fc3B«-C*«CD-C. *«Ie1BBB1 OO0>£g1££fR]±S 

[0 112] *t>(c. *«^<DHI£oSrao^«8a)BlB 
Sat^aS^S l Ofcl^LUll 2£#flL"CJ*rFl^ifcWf 
& e *"f. *tt©Moi»MWtt, Si o 
(a)lr^-r^5l^ *SM»»«1 2 0lchU>^SPl 2 
5*»jStU-C^&aH0)±«f=:»llfl:Ki 4 1 tm—# 
UvUaVKl 61 HH(b)(c 
^-TJ:3(c. za>«-7K"J ->U=i>Ml 6 1 (DgtScom 
~ fl^IUB 1 1 2 <0tt«l3 L/vX K7X^7 1 6 2 
U m— ttSIHKl 11^1 /OHBl 1 3 <hcDteS<& 

#y *y'Ja>||1 6 1 S IftS-T"*. 
[oii3] zft-eSUii&silHlBi i 2 a>tt»(D*.»- 

7K'JvU3>i1 6 1 #»ltfc^X$fcLT»J*S*l* 

■ticLTfrbS-WUMtl 1 1 t l /OBB1 1 3t 
Ott»j3«fctf»-#y ->'J =s>Bl 6 1 0>«Sf=ttBMb 
Bl 6 3jSIit^o 
[0 114] o^lc. zo>RB4bKi 6 3 i / 

OISS&1 1 3(Dteg^bi>X hVX^? 1 6 4£&j£L« 
HI 1 (a)lZ^-r<fc5lC. CCDUi/Xh^X^I 6 4^ 
&BHJLTl**»-»aia»l 1 1 5/ 

[0 115] C(Dfttt4bBi 6 3 0Bitl:l/v^^ 

6 4Sgtsu na(b)iz«-r*aic. 

HBi 1 /OBB1 1 3<h(DttSfc<ktfS— #'J 
v"ja>Ei 6 1 <Z>£® (&^i£l::8&K<bB 1 4 4 

^ws-ffiiiiiBi i i tm=mm®&i i 

2£ I /OEBU 1 3<haH&S<&8&K<bBl 4 40>BJ1 
a~c*< "a<b<c" ttjL%> 0 

[0116] $bic, *j»sa>»Ba>lllBS**&T? 
gfcfbRl 4 4 fl)*Bfl)4«l=»z# 'J 'J a >■ 1 6 6 

aasiBi i 1 1 1 /obbi i 3 totici/vx h 

■?X<? 1 6 7iM«o 

[0 117] Si 2 (a)(Z^cfc^l^. :<DbvXh7 
X^l 6 7^&»ULrL^*»^«k3aBlBl 1 2(Dfii 

[0 118] C*vt«-#'J-> , Ja>Kl 6 1 tfifflt 
&<DT% MB (b) 9 (C % m-«BSlHlBl 1 1 t 

I /O0B1 1 3 £0>tt«**& l/vX h*7X£ 167$ 
lt*LTB=>K l J i/'Ja>«1 6 6tIBlif, 
%— K— #"J *>»J a>g1 6 1 , 16 6*/^-->? 
T*CfclcJ:y. S-^bf=h7>vX^ 121-1 



2 3<Dtf— hl®1 3 1 £!^B3HcJ&j£-f &o 

[0119] *Slif6(D^BIcDlHlBafi*a-r?ti. SffiMb 

h7>vX9 12 1-1 2 3 0y-hftIH 3 0OI 
J?a~c£ "a<b<c" fcf* - B-tf'J 
v«ja>Bi 6 1 fr^m- 1 2 2 CD^— h 

[0 12 0] *e>(z. *S6K(D*Ka)*S<Z>»tt<DlalB 

*?\ **n<D»«icDBiB«a*a-c*. m^Lfc 

glHCD Jf2*l t fsj^il^ LT. 01 3 (a)l^-r<fc5l-. % 

-jmhbi 1 i ^m-ii&sisiBi i 2t i /o0gi 

1 3£CDtega>mJ¥a~c*< "a<b<c" ftKAMbB 
-| 4 4 tf^SftSffi 1 2 0<D»BI:UBJ5fcS*l* fOl- 

sasiHiBi 1 1 <Dtt«i=w— *y^y a>gi 6iw 

«**VCI** i t 'J > Ua>i1 

[0121] 5 fctfcSsfrb. BBI(b)i::5*-r J:5 
(c H S-T^Uv'Ja^il 6 6 0l®l:f-I= 
5/XJ1 2 2, 1 2 30?— hmSII 3 1 
X h^X£ 1 7 1 £JBJ*U BB(c)|z*-r £51::* - 
OUvX h7X^ 1 7 1 *WfflLfc»*ttx^^>yiz 

*y. «z#y i/'ja>n e e $ B-«iai3B i i 2 

i: l /OHB1 1 3^<7)^M^/^^— ->^LTS-S 
Hh7>v^1 22, 1 2 30y-hi@13 1$l 

[0 12 2] CCD££. »-7Ky*>y3>Kl 6 6l*fg 

— j&sbbi 1 1 ^ & * *t * ^om— sa 

9I3B1 1 1 CDteSTHi^— 7Ky->y a>g1 6 60T 
JB£L"C»-#y i/y a>i1 6 1 0>!B«MbBjb«tt« L 
-tl^<DT% c©«BMbBH3 < fcy**ttx^5 t >^H:ff 

[6i 2 3] o £=ttSHBl i 2 <h I /OBB 

I I 3fca>tt«*Mrr*fc**ii=. s-^>vx$ 

i 2 i (D^- hmSi 3 i (Di«l:»)Elfcl/vX 

X£ 1 7 2^MU CKDUvX h7X^7 1 7 2^bS 

asLTi^**-aaiaBi i i©tti©»-#'J*>ua 

>Il 6 1 ^>^LTS— h7>vX^ 1 2 1 

(D>f— h«ffi1 3 1 ZBtfL-fZo 
[0 12 4] fit, h^7X* 1 7 

2«**-r*i:* BBB(b)(=»-r*3(=. B-fflSlHlB 

III ffillUBl 1 2 £ i /OBB1 1 3 tOtii 
S0)BI?a-cA< -a<b<c w 0)KS1bBl 44(7>g 
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